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(71) We, EASTMAN KODAK COM- 
PANY, a Company organized under the 
Laws of die State of New Jersey, United 
States of America of 343 State Street, 
Rochester, New Yori: 14650, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and die method by vMch it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention relates to pigments useful 
in electrophotography. 

According to the present invention there is 
provided a process fox die formation of a 
pigment comprising the steps of reacting in 
an aqueous xnedium an acidic dye (or a salt 
thereoQ which is water-soluble and has an 
acidi^ such that a saturated aqueous solu- 
tion diereof has a pH less than 5, witii a basic 
dye (or a salt thereof) whidi is also water- 
soluble and has a basicity such diat a satu- 
rated aqueous solution thereof has a pH 
greater than 8, so as to form a precipitate 
and then treating the precipitate with an 
addic mordant 

The pH values described herein and in the 
appoided daims are measured at 20''C. 

The pigments produced by die process of 
the present invention are useful in electro- 
]hotographic developers and have high tinc- 
torial power wMdi can be produced in a wide 
variety of hues. In addition, they are resist- 
ant to fading, and are suitable for application 
by dther dry or liquid devdopment tech- 
niques. The addic dyes whidi are used in 
preparing die pigment preferably contain at 
least two sulfonic or carboxylic add radicals. 
The basic dyes which are used in preparing 
the pigments preferably contain at least two 
amino, indnding substituted amino, radicals. 
Substituents on the amino radicals can be 
an allgrl group having from 1 to 8 carbon 
atoms and witich can be a straight diain or 
biandied diain alkyl group, e.g., methyl, 
ediyl, isopropyl, hrayl, oc^l or 2A4-tri- 
methylpentyl or an aryl group, e.g., phenyl or 

[Priee 25p] 



naphthyl induding aryl groups bearing such 
all^l substituents as defined above, ammo, 
induding substituted amino, nitio or halogen, 
an aral^l group, e.g., methylphenyl, benzyl 50 
or dimediylnaphdiyL The dyes can be used 
in the form of dieir addic salts. Thus, the 
add dyes may be used in the form of salts 
of alkali metals, sudi as sodium, potassium 
and lithium, and the basic dyes may be used 55 
in die form of hydrohalides, ^phates or nit- 
rates. When the addic and basic dyes des- 
cribed above react, eadi dye acts as a pre- 
dpitant for the other, and a highly insoluble 
pigment results. 60 

The addic and basic dyes used as tl» start- 
ing materials for preparing the pigments of 
the present invention can be chosen from a 
wide variety of known dye classes. Per 
example, dyes selected from the following 65 
classes are useful: nitro, azo, indudmg disazo, 
arylmethane, induding di- and tri-arylmeth- 
ane, methine, acridine, thiazole, azine, anthra- 
quinone and phthalocyanine. These and other 
useful dasses of dyes can be found in the 70 
Preamble to tte Colour Inde^ Volume 3, 
Second Edition, 1956. 

Particular acidic dyes wbidk are illustrative 
of die many useful dyes indude die follow- 
ing: 75 
4 - (4,8 - disulfonaphdiyl - 2 - azo) - 3 - 

mcdiyl - 1 - (4 - sulfophenyl) - 5 - 

pyrazolone; 
4 - (2,5 - diddoro - 4 - sulfophenylazo) - 

3 - phenyl - 1 - (4 - sulf ophcnyl) - 5 - 80 

pyrazolone; 
1 - carboediozy - 3 - methyl - 6 - (4' - 

chloro - 2' - suifoanilino) - 2 - oxo - 

23 - dihydrobenzanthrone, sodium salt; 
5,5' - iffeylenebis[2 - (2 - amino - 6 - 85 

sulf 0 - 8 - hydroxy - 1 - naphthylazo> 

benzenesulfonic add]» tetrasodium salt, 

CL 25380; 

33' - [4,4' - uieylenebis(2 - methylphenyl- 
azo)]bi^l,5 - benzenedisulfonic add)^ 90 
tetrasodium aalt, CI. 29025; 
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5 - {2 - anOino - 4 - [4 - (3 - carbozy - 
4 - hydxozyphenylazo) - anilino] - x - 
triazm - 2 - ylamino} - 4 - hydroxy - 
3 - [4 - (8 - hydroxy - 3,6 - disulfo - 
5 1 - naphihylazo) - 2 - methoxy - 3 - 

mediylphenylazo] - 2,7 - naphthalenedi- 
snlfonic add, pentasodhnn sal^ d. 
34045; 

6,6' - ure5ienebis{2 - [4 - (2,4 - dichloro - 
10 6 - sulfophenylazo) - 3 - methylphenyl- 
azo] - 1 - naphthol - 3 - sulfonic add}, 
tetrasodium salt» C.L 35785; and 
anhvdro - 3,6 - bis(diethylamino) - 9 - (2,4 - 
disulfophenyl) - xanthylimn hydroxide, 
15 sodhm salt, C.L 45100. 

Dyes siidi as these are sold under various 
names, induding the following: 
Brilliant AHmine Li^^t Red B, Sandoz^ 
Ltd. 

20 Solantine Pink 4BL, CL 25380 
Solantine Ydlow RL, CI. 29025 
Pontamine Fast Green G, C.I. 34045 
Sinus Rubme 6B, CI. 35785 
Xylene Red B, CL 45100 
25 Solophenyl Fast Blue Green BL, CJ. 
Direct Green 27 
Similarly, many basic dyes can be used, 
induding the following illustrative materials: 
9 - a - carboxyphenyl - 3,6 - bis(dietfayl- 
30 amino^xanthyliinn chloride, CL 45170; 
1,V^^3'^* - hexamethylindocarboqran- 

ine chlorid^ CL 48070; 
bis [3,7 - bis^dimethylanoino^henazathio- 
mum]tetrachlorozincate, CL 52015; and 
35 bis(3 - amino - 7 - dimetfaylamino - 2 - 
methv]phenazathiomum)tedFadiloroztnc - 
ate, CL 52040. 
Dyes such as these are sold under various 
names, induding the following: 
40 Rhodamine B, CL 45170 

Astraphloxine FF, CI. 48070 
Medivlene Bhie HX, CI. 52015 
Tohudine Blue, C J. 52040 
Genaoyl Yellow 5GF, CL Basic Yellow 
45 13 

Genaoyl Yellow 2RL, CL Basic Yellow 
25 

Usually^ addic and basic dyes whidi have 
approxinoately the same hue are selected to 

50 react with eadi other, althou^ other combina- 
tions may be desirable or even preferred for 
a given use. For example it may be desired 
to modify die hue of a cyan dyt slightly by 
reacting it widi a green dye^ in order to 

55 achieve a better color balance in a given dve 
set Similarly, it may be necessary to shift 
the color of a ma^neta dve slightly. This can 
be accomplished by reacting it with a red or 
a blue dye without sacrificing covering power. 

60 Of course, neutrals can be produced by mutual 
predpitation of dyes of less pure color, such 
as, for example, predpitation of an impure 
cyan with an impure magenta to produce a 
dark brown or a blade 

65 Pigments ate typically prepared in accord- 



ance wiA the present invention by dissolving 
a quantity of die addic dye in a first portion 
of hot water. A sligjit molar excess of die 
basic dye is then di^lved in a second por- 
tion of hot water. The solution of the basic 70 
dye is then slowly added to the solution of 
die addic dye, with rapid stirring, producing 
a thick slurry. When almost enou^ of the 
basic dye solution has been added to com- 
pletdy predpitate die addic dye, a drop of 75 
the slurry is spotted on filter pspor, A deposit 
of pigment appears at the point of contact, 
the water moving away from diis point in a 
ctrde. If the water is colored tmiformly, an 
excess of one dye is indicated. The deposit 80 
on the paper is observed imder 365 nm. mer- 
cury illumination. Absence of fluorescence 
indicates incomplete ptedpitation, i.e., an 
excess of addic dye, as in general addic dyes 
do not fluoresce under these conditions wheieas 85 
basic dyes do fluoresce. Addition of the solu- 
tion of basic dye is then continued slowly, 
and removed samples are examined chromato- 
graphically as above at intervals, until the 
circle of water first becomes colorless and 90 
then becomes colored again. A monitoring of 
the appearance of the citcle under ultraviolet 
illumination as before shows a weak fluores- 
cence, indicating a slight excess of basic dye. 
When the end point, as thus determined, is 95 
readied, the stirring is continued for 15 to 
20 minutes, during which time the slurry is 
allowed to cool. Stirring is stopped and cool- 
ing continued imtil the mixture reaches about 
room temperature (20'*C). The slurry is then 100 
filtered and pressed dry on a Buchner funnd. 
The resulting dried <^ik& is stirred iq> in a 
quantity of cold water for 10 to 20 minutes 
to remove unreacted dye^ and filtered again. 
It is then stirred up in a quantity of hot ethyl 105 
acetate, filtered, extracted with cold ediyl 
acetate, and washed down on the filter with 
a quantity of acetone. Finally, the cake is 
dried on a steam bath* 

In pcqiaring certain of the pigments of die 110 
invention, it may be desuable to add other 
niaterials to die shirrv before die initial dry- 
ing. In order to facilitate die filtering step, 
it may be desirable, for example, to add a 
sodium salt such as sodium chloride, sodium 115 
sulfate or sodium acetate. This effect well 
known in die pigment-making art as ''salting- 
out'', improves particle rize so the filter paper 
does not become plugged by an excess of 
extremely fine partides. 120 

To produce the pigments of the present 
invention, the predpitate formed by reaction 
of the addic dye with the basic dye is treated 
with an add mordant. This is most conveni- 
endy accomplished by adding the addic mor- 125 
dant to the stirred slurry before drying. Addic 
mordants which are particularly effective for 
this purpose are phosphotungstic add, phos- 
phomolybdic add« and mixtures of phospho- 
tungstic add with phosphomolybdic add. 130 
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Treatment of the precipitate with these acidic 
mordants results in ^e formation of pig- 
ments vMch have excellent light stability. A 
furdier advantage is the resistance to leach- 

5 ing or bleeding in the presence of water. This 
may be encountered^ for example, in handling 
the prints, where moisture from tl^ hands 
may cause the image to run or smear or 
aSset onta the hands. It can also be a prob- 

10 lem when a water-based overcoadng solution 
is used to provide a protective overcoat for 
the finished print Sudi overcoats could be 
gelatin or poly(vinyl alcohol) for example. 
One facet of this iiTTention is the forma- 

15 tion of colorants having improved lig^t sta- 
bility. This resistance to fading is determined 
in accordance with a stimulated average north 
skylight (SANS) test In tiiis tes^ samples 
baring an image comprising the pigments of 

20 ^ invention are subjected to the output of 
a xenon source the spectral distribution of 
which dosely approximates that of the aver- 
age light from the nordi sky. The samples 
arc prefiaied by forming on a suitable charge- 

25 retaining matenal an dectxostatic cliaxge pat- 
tern corresponding to a step-tablet ei^Ktsuie,- 
The charge pattern is dercloped 1^ solid- 
area development techniques utilizmg a 
developer prepared as described below and 

30 containing pigments of die invention. A 
colored image corresponding to the original 
step tablet is obtained upon such develop- 
ment The illuminanoe of the lifjit from the 
average nordi sky on a vertical snxface is 

35 approximately 250 foot-candles, whUe diat 
from a xenon source under die conditions of 
the test is approximately 500 foot-candles. 
The test dms subjects the sample to condi- 
tions of fading about twice as severe as would 

40 be enoountemi outdoors out of die direct 
sunlight The amount of fading is expressed 
in terms of die ratio of the loss in optical 
density (D), as defined hereinafter, to the 
optical density of die same area of the sample 

45 prior to the fading test It is commonly 
expressed as a percentage loss. 

The effectiveness of the present pigments 
as light absorbers is determined spectro- 
photometrically. A small amount of the pig- 

50 ment is mixed in a container with a suitable 
liquid whidi has a very slight solvent acdon 
upon it When the soludon is saturated, as 
Mdicated by undissolved pignut settling to 
die bottom of the container, a small amount 

55 is poured into a photometric celL The cell 
is bounded on two opposite parallel faces by 
quartz windows, in order ^at both visible 
and ultraviolet ligjit may pass through widi- 
out attenuation. Such a cell is constructed 

60 widi a predetermined distance between the 
inner surfaces of the transparent faces, such 
as, for example, 05 cm or 1.0 cm. After fill- 
ing the cell widi the solution, it is placed in 
the beam of a recording spectrophotometer, 

65 which is calibrated to automatically plot a con- 



timious curve of tcansmittance (T) or optical 
density (D) as a function of wavdength. 
Optical transmittance is the ratio of the inten- 
sity of radiation transmitted by d^ sample 
to he inensity incident on d^ sample. It is 70 
exfnessed eiiher as a percent (e.g., 75%) or 
derimally (e.g., 0.75). The optical density is 
defined in accordance widi the following for- 
mnda: 

D=Ioao (1/T) 75 

and is e2q>ressed as a dedmaL The doisity is 
customarily read at the point on the curve 
at which it is a maximmn, that is, at \diich 
the transmittance is a minimum, and the 
wavelength specified. The solvent used, the 80 
concentration of tl^ pigment in the solution, 
and the inside thidmess of the cell used are 
also customarily specified. 

The pigments of the present invention can 
be used to prepare electroscopic toners. Dry 85 
toners can be prepared by various metlK>ds. 
Two convenient techniques for preparing these 
toners are spray-drying or meh-blending fol- 
lowed fay grindkig. Spray-drying involves dis- 
soMng die polymer, colorant and viscosity 90 
modif^g agent in a volatile organic solvent 
such as diinediylf ormamide or dimethylsulf- 
oxide. This solution is then sprayed through 
an ytnmiMTig nozzle using a substantially non^ 
reactive gas such as nitrogen as die atomizing 95 
agent During atomization, the volatile solvent 
evaporates from the airborne dro|dets, pro- 
diKang toner particles of the unifcnmly dyed 
resiiL The ultrasonic particle size is deter^ 
mined by varying the size of die atomizing 100 
nozzle and the jnessure of the gaseous atom- 
izing agent Conventionally, particles of a dia- 
meter between ip, and 25u are used, with 
particles between 5fi and 15/i being preferred, 
although larger particles can be used when 105 
desired for particular development condidons 
or developer compositions. 

Toners containing the present pigments can 
also be prepared by melt-blending. This tech- 
nique involves melting a powd^ed form of 110 
polymer or resin and mixing it wldi the pig- 
ments and any other desired additives. The 
resin can readily be melted on heated com- 
pounding roUs which are also useful to stir 
or otherwise bknd the resin and addenda so 115 
as to promote the complete intermixing of 
these various ingredients. After thorougji 
blending, the mixture is cooled and solidifi<yf. 
The resultant solid mass is then broken into 
small pieces and finely ground to form a free 120 
flowing powder of toner particles. The result- 
ant toner particles usually range in size from 
i to 25 /*. 

After preparation, the toner is intimately 
mixed with a granular carrier vehicle to form 125 
a triboelectric developer composition. Carrier 
vehicles which can be used with the present 
toners to form new developer compositions 
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can be selected from a variety of materials. 
Suitable cairieis useful in this invmtion 
indude vaiious non-magnetic particles sudi 
as g^ass beads, oystals cf inorganic salts such 

5 as sodium or potassium dbloride, hard lestn 
partides> or metal partides. In addition^ mag- 
netic carrier partides can be used in con- 
nection with this invention. Suitable mag- 
netic carrier materials are partides compris- 

10 ing such ferromagnetic materials as iron, 
cobalt, nickel and alloys thereof. Such par- 
tides may comprise a low-density non-mag- 
netic core such as a resin or glass bearing a 
thin, continuous coating of a ferromagnetic 

15 material. They may equally comprise a m^- 
3QCtic (e.g., iron) core matoial bearing a thin, 
continuous layer of an dectrically conducting 
metal having a resistance to aerial oxidation 
greater than that of iron, as disdosed in 

20 copending ^plication No. 6844/70 (Specifi- 
cation No. 1303267). If desked, such metallic 
core partides may be add washed prior to 
coating to improve the surface conductivity 
and adhesion of the coating as described in 

25 copending application No. 6843/70 fSped- 
fication No. 1303845). Still other useful mag- 
netic carriers are ferromagnetic partides over- 
coated with a thin, continuous layer of a film- 
forming, alkali-soluble carbozylated polymer 

^ as disdosed in copending application No. 
4867/69 (Specification No. 1251752). Carrier 
partides usually ran^ in size from 1200 to 
40 microns average diameter. Particularly use- 
ful results are obtained using partides of from 

35 goo to 60 microns average diameter. The 
l^irase ''average diameter" as u^ herein is 
not meant to imply that only perfectly uni- 
formly dimensioned partides can be used. 
This phrase is used to generally refer to the 

^0 average tibidaiess of partides when measured 
along several axes. Average diameter or par- 
tide size also refers generally to the approxi- 
mate ^ze of the openings in a standard sieve 
whidi vriU just retain or just pass a given 

45 partide. 

Useful liquid devdopcrs can be prepared 
by simply dispersing the pigments in an insu- 
lating carrier liquid. Cmier liquids whidi 
may be used to form sndi developers can be 

50 sdected from a wide variety of materials. 
PreCerably^ the liquid has a low dielectric 
constant and a very high electrical lesistance 
sudi that It will not disturb or destroy the 
dectrostatic latent imaqe. In fseneral, useful 

55 carrier liquids should have a dielectric con- 
stant of kss than 3, should have a volume 
resistivitsr of greater than 10^*^ ohm-cm and 
should'^ stable under a variety of oonditicms. 
Suitable carrier liquids indude halogenated 

60 hydrooubon solvents, for example, fluoiin- 
ated lower alkanes, such as triddoromono- 
fluoromethane or trichloiotrifluorometbane 
having a boiling range of from 2*'C SS^'C 
Other hydrocarbon solvents are useful such 

65 as isoparaffinic hydrocarbons havmg a boiling 



range of from 145^*0 to ISS^'C such as Iso- 
par C (Hunible OH & Refining Go.) or cydo- 
hydrocaibons such as cydohe^ne. Additional 
useful carrier liquids indude polysilosaz^j 
odorless mineral spirits and octane. 70 

In addition to containing the colorants of 
the present invention^ preferred devdopers 
also contain a resinous material to facilitate 
binding of the colorant to the surface to be 
devdoped. Suitable resinous materials used 75 
in die present devdopers appear to form a 
coating around each colorant partide and 
thus also facilitate dispersion of the color- 
ants in the carrier liquid. Useful resins can 
be sdected from a wide variety of substances. 80 
The following are iUustrative of suitable 
materials; rosins, induding h3Mrogenated 
rosins and esters of hydrogenated rosins, alkyl 
methacrylate copolymen having from 2 to 
5 carbon atoms in each alkyl moiety, such as 35 
isobutyl methacrylate and normal bu^ meth- 
acrylate copolymers phenolic resms, induding 
modified phenolic resins such as phenol form- 
aldehyde resins; pentaerythritol phthalate; 
coinnarone^indene resins; ester gum resins; 90 
vegetable oil polyamides; polycarbonates; 
al^d resins, induding modified alkyds such 
as soya oil-modified :md linseed oil modified 
alkyds, and phthalic, makic and styrenated 
al^Tds. 95 

Devdopers containing suitable binders are 
convenientiy prepared by solvent milling. A 
quantity of a suitable polymer or polymers 
to be u^ as the binder is dissolved in a 
mild solvent and placed in a ball mill. The 100 
present pigments are added to the mix and 
the combination is milled for a suitable time, 
typically up to a week. Altemativdy, the resin 
may be delved alone initially, and placed 
on oon^unding rolls in the manner described 1Q5 
in connection with the preparation of dry 
tonen. The pigments and other ingredients 
are then added on the mill. In either case, 
milling is often done in the presence of the 
final carrier liquid or a liquid mutually sol- 110 
uble in it in order that resin, pigment and 
carrier may become thoroughly mixed. After 
milling is completed, the concentrate is 
diluted to worlong strength by tiioroughly 
blending it with a suitable dectricaUy insu- 115 
latiqg carrier liquid. The resultant devdoper 
is in the form of a carrier liquid having dis- 
persed therein toner partides compri^ of 
the pigments of this invention and a resinous 
binder material 120 

In addition, the polari^ of electrostatic 
diarge of die liquid devdoper compositions 
of the present invention can be enhanced or 
altered by the addition of suitable diarge 
control agents if so desired. A varies of 125 
mafgri'afa can be used as diarge control 
agents. Illustrative of suitable diarge agents 
would be the polyoxyethylated alkyl surfact- 
ants such as polyoxyethylated alkylamine, 
polyosyethylene palmitate a polyosyethylene 130 
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stearate. Other useful materials axe magne- 
sium and heavier metal soaps of fatty and 
aromatic adds as described in U.S. Patent 
No. 3,417,019. U^ful DKtal so^s include 

5 cobalt naphthenate, magnesium naphthenate 
and tnflti gflniHa* naphdienate, zinc resinate, cal* 
dum naphthoiate, zinc linoleate, aliuninum 
xesinate, isopropyl-titanium stearate, alu- 
minum stearate, and odiers, many of ^diich 

10 are also described in U.S. Patent No. 
3,259,581. Typically, the amount of such 
materials used is less than 2% by weight 
based on the weight of toner. In certain 
instances, the resinous binder per se can fimc- 

15 tion as the charge control agent as can the 
colorant. 

As mentioned above, suitable ^ developer 
composidons can be pr^ared simply by 
grindmg the pigments to the ai^propriate size 

20 and dispersing ihe. pigment powder in a ear- 
lier lu^iid without & addition of a resin- 
ous hinder ood/ot dbargp control agent. A 
developer which does not contain a binder 
material would produce developed images 

25 whidi were not fixed. Accordingly, it would 
be necessary to overcoat such images by 
spraying widi a lacquer composition in order 
to hold the pigment parddes in place. 
The pign^ partides of Ae present 

^ invention generally have an average particle 
size of horn 0.05 to 5/x, widi preferred 
matexiak in die range of horn 0.1 to 1 mic- 
ron. T^ical liquid developer compositions of 
this invention will contain the present pig- 

35 ments in a conoentration of £rom 0.01 to 1.0 
gram per litre. When a resin binder is used, 
the pigment to binder weig^ ratio can vary 
from 1:20 to 2:1. 
The toner and developer compositions of 

40 this invention can be used in a variety of 
ways to develop electrostatic charge patterns. 
Suc^ developable charge patterns can be pre- 
pared by a number of means and can be car- 
ried on either an dectrophotographic material 

45 or on a nonrsensidve material sudb as an dec- 
trically insiilating recdver sheet as weU known 
in the art. 

The following Examples are induded for 
a furdier understandhig of the invention. 

50 Example 1 

A 50 gram portion of the basic yellow dye 
G^iacryl Yellow 5 GF fC. I. Basic Yellow 
13) is dissolved in 1250 ml. of hot water 
(95°C) widi stirring. The solution is filtered 

55 to remove undissolved material and cooled 
to 60**C. A 28 gram portion of die addic 
dye Xylene Light Yellow N2G (Q I. 18965, 
Add Yellow 17) is dissolved in 700 ml. of 
hot water as above with stirring, and die solu- 

60 tion filtered and cooled. The solution of addic 
dye is then slowly added to the solution of 
basic dye with rapid stirring, producing a yel- 
low predpitate. A 30 gram porti<m of phos- 
photottgstic add is dissolved m 500 ml. of 



water, and the solution added to the suspen- 65 
don of pigment The suspension of pigment 
thickens to a slurry. The container is bcated 
until the water temperature reaches about 
90^*0, at ^ch point 250 grams of anhydrous 
sodium acetate are adckd and the suspension 70 
stirred for an additional 15 minutes. The 
suspension is allowed to stand until the water 
reaches room temperature (about 20°Q, after 
which the suspension of pigment is filtered off 
and pressed dry on a Btidmer funnd. The 75 
cake is extracted in turn in 2500 ml. of cold 
water, a mixture of 1500 ml. of ethyl acetate 
and 200 ml. of isoproj^l alcohol, and finally 
800 ml. of ethylene acetate, being filtered 
and pressed dry after each extraction. The ^ 
pigment is dried on a steam bath for about 
15 hours to yield 27 grams of colorant The 
maxlimim optical density of an ethanol solu- 
tion of die pigment measured in accordance 
with tixe procedure previoisly eiven is 1.43 85 
at a v^avdengdi of 408 imL The density is 
measured at a solution concentration of 1 
part of pigment per 25,000 parts of ethanol, 
at a cell thidooess of 1.0 col In order to form 
a devdoper, liquid concentrate is first fne- 90 
pared by combining the following materials 
and ball milling tii^ for a period of about 
7 days. 

Pigment 1 g. 

Fhenol-fbrmalddivde resin 3g. 95 

Soya oil-modified phtfaalic 

alkyd resin 1 g. 

Solvent 15 ml. 

After ball milling, the partide size of the 
resultant material is from 1 to 5 microns. 100 
The solvent used is a cydohydrocarbon hav- 
ing a major aromatic component and having a 
boiling rauRe of from about 300 to 360°F 
rSolvesso 100, Humble Oil & Refining Cb.). 
Two and a half grams of the above concen- 105 
trate are added dropwise to 250 mL of an 
electrically insulating carrier liquid which is 
comprised of an isoparafiSnic hydrocarbon hav- 
ing a boiling range of from 300 to 360°F 
(Isopar G, HumWe Oil & Refining Co.) con- 110 
taining 0.2 grams of cobalt naphtteiate and 
0.45 grams of 1.5% solution of aluminum 
stearate in xylene. The resultant mixture is 
vigorously agitated for 3 minutes after the 
addition of ^ the concentrate. The resultant 115 
devdoper is then used to develop an electro- 
static charge pattern carried on an dectro- 
l^otograpluc material comprised of a poly- 
(ethylene terephthalate) fihn base having an 
electrically conductive substrate which is over- 120 
coated with a photoconductive layer compris- 
ing an organic photoconductor and a poly- 
carbonate resin binder. The pattern is pro- 
duced by uniformly charging and exposing it 
through a transmission stepped density gray 125 
scale. The dectrostatic image thus produced 
is devdoped by contacting it widi the 
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developer in the presence of a closely spaced 
development electrode to give solid-area 
development^ as is well knovm in the art. 
The image thus prepared is subjected to the 

5 SANS testi previously described, for 28 days. 
The imagp imdergoes no loss in den^ty, whQe 
a control unage ptepmd from a developer 
containing a pigment prepared in the same 
vpay except diat the phosphotungstic add 

1^ treatment was omitted has an optical den- 
siQr one-half of that made from the phospho- 
tungstic add treatment. The developer of 
this Example gives an image v^di has excel- 
ksit resistance to smudging due to handling. 

15 Example 2 

An 11.7 gram portion of the addic dye 
Xylene Bed B (C I. 45100) is dissolved in 
one liter of water at a temperature of 95*^0. 
A 10 gram portion of tiie basic dye Bhod- 

20 

amine B (C. L 4S170) is dissolved in another 
one liter pordon of hot water. The latter 
soludon is slowly added, with stirring, to the 
solution of the addic dye, producing a thick 
slurry. Stirring is continued for IS minutes 

25 while the slurry is allowed to cool to room 
temperature. It is then fihsred and pressed 
dry. The pigment is stirred iip again with 
two liters ef cold water for 10 minutes, 
filtered!, and pressed dry. It is stirred iq> with 

^ one liter of hot ethyl acetate for 10 minutes 
and filtered, extracted with 500 mL of cold 
ediyl acetate, and finally washed down on die 
filter with 300 ml. of acetone and dried on 
a steam bath for 1 hour. The yield of pro- 

^ duct is 7.3 grams. The optical density of an 
ethanol soludon of the pigment at a concen- 
tration of 1 : 125,000 is 1.28, at a wavelength 
of 548 nm. The thickness of the sample cell 
is 1.0 cm. Another pigment is made in the 

^ same way except that the slurry is treated 
with phosphotungstic add as in Example 1 
prior to isolation of the pigment from the 
solution. Developers are niade from both 
pigments as m Example 1, from which gray 

45 images are prepared as described in 

Example 1. The image made from the 
developer containing the pigment prepared 
in the presence of die phosphotungsdc add 
lost only 5% density in a 28 day SANS test 

50 while ^ image prepared from die devdoper 
containing pigment prepared in the absence 
of the phosphotungstic add lost approximately 
25% of its original density. Qeariy, the treat- 
ment vrith phosphotungstic add has greatly 

55 improved the stabili^ of the pigment to li^ 
fadmg. 

Example 3 

The procedure of Example 1 is followed 
substituting die magenta dye Xylene Red B 
60 (C. I. 45100) for the addic ydlow dye indi- 
cated there, and substituting Astraphloxine 
FF CC I. 48070) for the basic dye used in 
that Example. An dectrophotographic liquid 



developer made as in Example 1 is used to 
devdop an electrostatic charge pattern result- 65 
ing from exposure to a gray saJ&, also as in 
Exanq)le 1. A control devdoper is made from 
a pigment made in this manner excq^t that 
the phosphotungstic add treatment of the pig- 
ment is omitted. It is also used to develop 70 
a similariy made electrostatic charge pattern. 
Good images are obtained in both instances. 
Fading tests according to the SANS condi- 
tions given above show that the devdoper 
containing the treated pigment gives images 75 
whidi lose only about 5% of their origmal 
density after 28 days, while the devdoper 
containing the untreated pigment gives images 
which lose i^arly 25% of dieir original doi- 
sity after the same period of time. ^ 

Example 4 
A 5.8 gram portion of the addic dye 
X^ene Red B (C 1. 45100) is dissolved m 
150 mL of hot water and cooled to 60''C A 
solution of 4.8 grams of die bask dye Rhod- ^ 
amine B (C. I. 45170) dissolved m 250 mL of 
hot water and cooled to 60^C is added with 
stirringi Complete predpitation results with 
formation of a sticby mass, and upon cooling 
to room temperature the pigment solidffies 90 
and is broken to a powder hy stirring. The 
pigment is filtered, stirred vrith 300 ml. of 
water at room temperature, filtered, and 
pressed dry. It is then stored vratfa 300 ml. 
of ethyl acetate for 10 mmutes^ filtered, 95 
pressed dry, and dried on a steam badi to 
yield 73 grams of product A test patch 
image prqi^red from diis pigment underwent 
a change in optical density of from 1.07 to 
0.46 in a 28 day SANS test, whidi repre- 100 
sents a density loss of 57 percent A second 
pigment is prepared in die same manner 
except diat die dye solutions are cooled to 
room temperature before mixing, resulting in 
a fine powdery precipitate, and 6.0 g. of 105 
phosphotungstic add in 300 ml. of water is 
immediatdy added. Stirring is continued for 
one half hour and the pigment is filtered, 
stirred with 500 mL of cold water for 20 
minutes^ filtered, and pressed dry. It is then 110 
extracted with two 300 mL portions of hot 
ethyl acetate, filtered, pressed dry, and dried 
on a steam bath to yidd 5.1 grams of pro- 
duct A test patdi image prepared from this 
pigment underwent a dbange in optical den- 115 
sity of from 1.09 to 0.88 in a 28 day SANS 
test, whidi represents a density loss of 19.3 
percent A durd pigment was prepared in 
the same manner as the second pigment except 
that 6.0 g. of phosj^omolybdic add was used 120 
in place of the 6.0 g. of phosphotungstic add 
and the yidd of product was 9.3 grams. A test 
patch image prepared from this pigment 
underwent a change in optical density of 
from 0.80 to 052 in a 28 day SANS tes^ 125 
which represents a density loss of 35 per- 
cent This example demonstrates that treat- 



7 



1^43,709 



7 



ing the precipitate fonsed by reaction of the 
acidic dye with the basic dye with either 
phosphotimgstic add or i^osphomolybdic acid 
substantially improves its light stability. 

5 The dyes mentioned specifically herein are 
only illustrative of die invention and are not 
meant to be limiting as virtually any addic 
dyes and basic dyes of die types defined 
herein are useful provided the particular 

10 materials selected are capable of predpitat- 
ing widi one another. Similarly^ the particular 
resins and insulating carrier liquids mentioned 
are merely illustrative of the many such use- 
fol materials found in the art of dectro- 

15 photography. 

'Isopar^ and ^^Solvesso" are registered 
Trade Marks. 



WHAT WE CLAIM IS: — 

1. A process for the formation of a pig- 

20 ment comprising the steps of reacting in an 
aqueous medium an addic dye (or a salt 
tiiereof) which is water-sduUe and has an 
acidity sudi that a saturated acjueous solution 
ibmof has a pH less tiian 5, wnb a basic dye 

25 (or a salt thereof) whidi is also water-soluble 
and has a basidty such tiiat a saturated aque- 
ous solution tiiereof has a pH greater man 
8» so as to form a predpitate and tiien treat- 
ing the predpitate widi an addic mordant. 

30 2. A process as daimed in Qaim 1, m 
which the addic mordant is phosphotungstic 
add^ phosphomolybdic add or a mixture 
tiiereof. 

3. A process as claimed in Claim 1 or 2> 
35 in which the addic dye contains at least two 

sulphonic or carboxylic gcoxvps per molecule. 

4. A process as daimed in Qaim 3^ in 
which tl^ addic dye is a nitro^ azo^ aryl- 



methane, methine, acridine, thiazolc^ azine, 
anthraquinone or pfathalocyanine dye. 40 

5. A process as claimed in any of Qaims 
1 to 4j in whidi the basic dye contains at 
least two amino groi^ per molecule. 

6. A process as daimed in Qaim 5, in 
whidi the basic dye is a nitro^ azo, aryhneth- 45 
ane, methine, acridine, thiazole, azinei anthra- 
quinone or phthalocyantne dye. 

7. A process as daimed in Qaim 1 for the 
formation of a pigment comprising the steps 

of reacting an addic dye with a basic dye 50 
so as to form a predpitate and then treating 
^ predpitate witii an addic mordant, sub- 
stantially as described in any one of the 
Examples herein. 

8. A pigment whsxusm produced by a ino- 55 
cess as daimed in any one of the preceding 
claims. 

9. An dectrophotographic devdoper wfaidi 
is either a dry composition comprising carrier 
particles and marking partides or a liquid 60 
composition comprising a carrier Hquid hay- 

iog dispersed therein marldng particles, 
ixterein the marking parttdes comprise a pig- 
ment as daimed in Qaim 8. 

10. An electrophotpgrai^c devdoper as 65 
daimed in Qaim 9, in which die markmg 
particles further comprise a resin binder. 

11. An electrophotographic devdoper as 
rlflmM»H in f^nim 9, Substantially as described 

in any one of Examples 1 to 3 herein* 70 

12. A process of devdopinig an dectto- 
static charge pattern which comprises cour 
tacting the charge pattern widi an dectro- 
photographic devdoper as daimed in ai^ of 
Qauns 9 to 11. 75 

L. A. TRANGMAR, B.Sc, QPJ^., 
Agent for the Applicants. 
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